The Kidney Disease Quality of Life Short Form 36 (KDQOL-36) is a self-reported measure of health for patients with chronic kidney disease. Our goal was to develop an Arabic version of KDQOL-36 that is linguistically and conceptually equivalent to the original English version. We translated KDQOL-36 into formal Arabic language using forward and backward translation. To assess conceptual equivalence, we administered the Arabic and English versions simultaneously to a group of 10 bilingual patients. To assess test-re-test reliability, we administered the instrument twice to a group of 10 hemodialysis (HD) patients. To assess internal reliability, convergent validity, and discriminate validity, we administered the instrument to 62 HD patients and 82 kidney transplant patients asking them to simultaneously fill the Depression, Anxiety and Stress Scale (DASS-21). The intraclass correlation coefficient (ICC) between the Arabic and English versions indicated excellent conceptual equivalence. The ICC between test and re-test scores revealed good reliability in the burden of kidney disease subscale and excellent reliability in the remaining four subscales. The translated version of KDQOL-36 had a Cronbach's alpha of 0.81, indicating good internal reliability. We found significant negative correlations between the five subscales of the instrument and DASS-21, indicating good convergent validity. Kidney transplant recipients had significantly better scores than HD patients in the five subscales of the instrument, indicating excellent discriminate validity. The current Arabic version of KDQOL-36 has excellent conceptual equivalence with the original English version. It is a reliable and valid instrument for Arab kidney disease patients.
that includes only 36 questions. 2 The survey can be administered in 3-5 min, which saves both time and resources in large-scale population surveys. Each subscale score ranges between 0 and 100, with increasing values equating to better health. The first part of the KDQOL-36 (items 1-12) includes the medical outcomes study short form 12 health survey (SF-12) as a generic core. It includes questions about general health, activity limits, ability to accomplish desired tasks, depression and anxiety, energy level, and social activities. These 12 items make up the physical component summary (PCS) and mental component summary (MCS) scales. Some items contribute most to the PCS scale (items 1-5 and 8), whereas other items contribute most to the MCS scale (items 6, 7, and 9-12). The second part (items 13-16) constitutes burden of kidney disease subscale. It includes questions about how much kidney disease interferes with daily life, takes up time, causes frustration, or makes the respondent feel like a burden. The third part (items 17-28) covers symptoms and problem list subscale. It includes questions about how bothered a respondent feels by sore muscles, chest pain, cramps, itchy or dry skin, shortness of breath, faintness, lack of appetite, feeling washed out or drained, numbness in the hands or feet, nausea, or problems with dialysis access. The fourth part (items 29-36) covers the effect of kidney disease subscale. It includes questions about how bothered a respondent feels by fluid limits, dietary restrictions, ability to work around the house or travel, feeling dependent on doctors and other medical staff, stress or worries, sexual life, and personal appearance. Our goal was to develop an Arabic version of KDQOL-36 that is linguistically and conceptually equivalent to the US English version. We used formal Arabic language in our translation because it is easily understood by the general public of different Arab nations. The translated version was then tested in the field and subjected to rigorous reliability analysis. In this report, we describe the translation steps in detail and present the results of reliability and validity testing.
Methods

Translation steps
Translation was performed according to the recommendations of the KDQOL working group. 2 The instructions, items, and response choices of the US English version of the KDQOL-36 were independently translated by two bilingual translators who are native Arabic speakers. The translators then compared their translations and reconciled discrepancies. Two different translators independently rated the quality of the reconciled forward translation and rated each response scale for conceptual equivalence to the English version using a 0-100 scale, with 100 indicating exact equivalence; 12 items were given an average score of 100, 20 items were given average scores of 90-99, and three items were given average scores of 80-89 (items 2, 7, and 10). The Thurstone and Chave method of equalappearing intervals was employed to test the equivalence of response options. 3 A group of twenty raters were asked to rate the position of intermediate response choices using a 10-cm line anchored by the extreme response choices. This resulted in changes to the response options of items 1-3 and 12. The most important change resulting from this evaluation affected item-1. During evaluation, 63% of raters considered the literal translation of "good" to indicate a better than intermediate response. Accordingly, we adopted a different word for the intermediate response that literally means "acceptable" in English language. Other response options for item-1 were changed in order to accommodate for this adaptation (Table 1) .
Finally, the translation was reviewed by two nephrologists, a member of the Arabic Language Academy, and two bilingual CKD patients. The forward trans-lation was then finalized based on their feedback. The final forward translation was back translated into English by two other translators and the reconciled back translation was then compared against the original English version and rated for equivalence on a 0-100 scale, with 100 indicating exact equivalence. All items and response scales were rated 90-100 except for items 1-3, 6, and 7, which were rated 75%. The literal translation of these items was intentionally adjusted by the review panel during forward translation. A summary of changes and adaptations to the literal translation during the translation process is presented in Table 1 .
Validation methods
To calculate scores, individual responses to the 36 items of KDQOL were entered into a Microsoft Excel 97 spreadsheet program that computed the subscale scores of the PCS, MCS, burden of kidney disease, symptom/ problem list, and effect of kidney disease. 2 Further analysis was performed using the IBM SPSS Statistics software version 19.0 (IBM Corp., Armonk, NY, USA). To compare parallel scores during repeat testing, we calculated intraclass correlation coefficient (ICC) assuming a two-way mixedeffects model and using an absolute agreement definition. ICC values of 0.75-1.00 and 0.60-0.74 were considered to indicate excellent and good reliability, respectively.
During field testing, we administered the Arabic version of KDQOL-36 to 144 adult Sudanese CKD patients who were native Arabic speakers, including 62 hemodialysis (HD) patients and 82 kidney transplant recipients, asking them to simultaneously fill the Arabic version of Depression, Anxiety and Stress Scale 21 (DASS-21). 4 To assess internal reliability, we calculated Cronbach's alpha and ceiling and floor effects for each section of the translated instrument. The ceiling and floor effects were defined by the percentage of respondents who scored at the top and the bottom of a scale, respectively. Cronbach's alpha values of 0.90-1.00, 0.80-0.89, 0.70-0.79, and 0.60-0.69 were considered to indicate excellent, good, acceptable, and questionable reliability, respectively. Ceiling and floor effects <20% were considered desirable. To assess convergent validity, we correlated KDQOL-36 scores and DASS-21 scores using Pearson's correlation coefficient. To assess discriminate validity, we compared the mean scores of HD patients and kidney transplant recipients using Student's t-test. P <0.05 was considered statistically significant. presented in Appendix 1.
Results
The final version of the Arabic translation is
In order to assess conceptual equivalence, we asked a group of ten bilingual CKD patients to simultaneously fill the Arabic and English versions of the instrument and compared the five subscale scores. Conceptual equivalence was confirmed by demonstrating excellent reliability in the five subscales of KDQOL-36 (Table 2) . To assess test-re-test reliability, we asked another group of ten HD patients to fill the Arabic version of the instrument twice, one
week apart. When we compared the five subscale scores, we found excellent reliability in the PCS, the MCS, symptoms/problem list, and effect of kidney disease subscales, while the burden of kidney disease subscale had good reliability (Table 3) .
During field testing, the instrument had good internal reliability with a Cronbach's alpha of 0.81. We observed statistically significant interitem correlation between the five subscales of the instrument (Table 4 ). Regarding individual subscales, all subscales had acceptable to good Appendix 1. Arabic translation.
internal validity except for the MCS which had a Cronbach's alpha value of 0.66, indicating questionable internal reliability. There were mild ceiling effects in the burden of kidney disease and effect of kidney disease subscales. This ceiling effect was caused by kidney transplant recipients, 36.6% of whom scored 100% in the burden of kidney disease subscale compared to 4.8% of HD patients and 39% of whom scored 100% in the effect of kidney disease subscale compared to 1.6% of HD patients (Table 5 ).
When we correlated the five subscales of the Arabic KDQOL-36 instrument to the depression, anxiety, and stress scores of DASS-21, we found a significant negative correlation between the two groups of scores. This confirmed the convergent validity of the Arabic DKQOL-36 instrument ( Table 6 ). When we compared the scores of HD patients and kidney transplant recipients, we found significant differences in the mean scores of the five subscales of KDQOL-36, indicating excellent discriminate validity of the instrument ( Table 7) . 
Discussion
To the best of our knowledge, this is the first translation of KDQOL-36 into formal Arabic language that underwent adequate reliability and validity testing. Some authors translated and used the KDQOL instruments into Arabic language without describing any validation procedure. [5] [6] [7] Other authors performed reliability analysis to confirm the internal reliability of their translated instrument, but did not perform appropriate tests for conceptual equivalence and convergent or discriminate validity. 8, 9 During the translation and adaptation process, we deviated from the literal translation of certain response options. However, we were able to confirm conceptual equivalence between the translated and original versions of KDQOL-36 by simultaneous administration to a group of bilingual CKD patients. The ICC was above 0.95 in all the subscales of KDQOL-36. During repeat administration of the instrument, the burden of kidney disease subscale had acceptable test-re-test reliability, while the remaining four sections had excellent reproducibility. This difference may reflect the great variability of disease burden over short periods of time. During field testing, the instrument had good internal reliability with a Cronbach's alpha of 0.81 and significant inter-item correlation between the five subscales of the instrument. The correlation coefficient was high between the PCS, burden of kidney disease, symptoms of kidney disease, and effect of kidney disease subscales. MCS had a relatively weak, albeit significant, correlation with the other subscales. The MCS subscale also had the lowest Cronbach's alpha value among other subscales. This may be due to the cultural background of the participants who often consider it inappropriate to display "impatience" or "intolerance" to illness. To further confirm the validity of the instrument, we compared KDQOL-36 scores with the depression, anxiety, and stress scores of the Arabic version of DASS-21 and found statistically significant negative correlation. According to the recommendations of the KDQOL working group, we compared HD patients with kidney transplant recipients to test the instrument's ability to discriminate between the two groups. Kidney transplant recipients achieved significantly better scores in all the subscales. The difference between the two groups was half the standard deviation in MCS and approximately one standard deviation in the remaining four subscales.
In this translation, we have intentionally used formal rather than colloquial Arabic words. Although the translation was validated in a group of Sudanese patients, we believe that it is equally applicable to patients from other Arab countries. In addition, the first 12 items of KDQOL-36 represent the SF-12 instrument for generic health surveys. It can be used in isolation to measure HR-QOL that is not related to a particular disease.
Conclusion
The current Arabic translation of the KDQOL-36 instruments has excellent conceptual equivalence with the original U.S. English version. It has good internal reliability and reproducibility. It also showed good convergent validity with DASS-21 and excellent discriminate validity between HD and kidney transplant patients.
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